Hydroxychloroquine modulates metabolic activity and proliferation and induces autophagic cell death of human dermal fibroblasts.
Hydroxychloroquine (HCQ) is a commonly used therapeutic agent in skin disorders. Some reports also suggest that HCQ can be useful in fibroblastic diseases of the skin. Here, we investigated the effects of HCQ in human dermal fibroblasts (HDFs). HCQ significantly reduced the metabolic activity and suppressed cell proliferation (IC(50) = approximately 30 microM) of HDFs. The antiproliferative effect of HCQ was associated with decreased activation of the extracellular signal-regulated kinases 1/2 but not with inhibition of the mammalian target of the rapamycin pathway or with dephosphorylation of Akt. HCQ induced a distinct type of cell death in HDFs, characterized by surface exposure of phosphatidylserine but a lack of morphological signs of apoptosis and absence of DNA fragmentation. The HCQ-treated HDFs instead showed autophagic vacuoles with double membranes and digested organelle content. These vacuoles showed light-chain 3 immunostaining, in accordance with increased protein amounts of this autophagy marker. Induction of autophagic cell death by HCQ was also paralleled by increased expression of Beclin-1, a key regulator of autophagy. Our findings indicate that HDFs are target cells of HCQ and form a rationale on the basis of which the in vivo effects of antimalarials can be studied in patients with aberrant fibroblast function.